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The title compound, C 56 H 8 3N g OgS-3CH 3 OH, is a methanol 
trisolvate of the cyclolinopeptide cyc/o (Met 1 — Leu 2 — lie — 
Pro 4 -Pro 5 -Phe 6 -Phe 7 -Val 8 -Ile 9 ) (henceforth referred to 
as CLP-B), which was isolated from flaxseed oil. All the amino 
acid residues are in an L-configuration based on the CORN 
rule. The cyclic nonapeptide exhibits eight trans peptide bonds 
and one cis peptide bond observed between the two proline 
residues. The conformation is stabilized by an a-turn and two 
consecutive /S-turns each containing a N— H- ■ O hydrogen 
bond between the carbonyl group O atom of the first residue 
and the amide group H atom of the fourth (a-turn) or the third 
residue (/3-turns), repectively. In the crystal, the components 
of the structure are linked by N— H - O and O— H- ■ O 
hydrogen bonds into chains parallel to the a axis. 



Related literature 

For the isolation of cyclolinopeptides A to B, B to E, F to I and 
characterization by multi-dimensional NMR spectroscopy, 
see: Matsumoto et al. (2002), Morita et al. (1999) and Matsu- 
moto et al. (2001), respectively. For the isolation of the related 
cyclolinopeptide A and its structure determination by single 
X-ray diffraction in the presence of different solvates, see: Di 
Blasio et al (1987, 1989); Matsumoto et al (2002); Quail et al. 
(2009). For the X-ray single-crystal structure of cyclo- 
linopeptide K, see: Jadhav et al. (2011). For the synthesis of 
cyclopeptides, see: Rovero et al. (1991); Ghadiri et al. (1993). 
For the immuno-suppressive activity of CLP-A, see: Wiec- 
zorek et al. (1991) and for its cytoproctective ability, see: 
Gaymes et al. (1997). For the biomolecular interaction with 
human albumin of CLP-A, see: Rempel et al. (2010). For 




Experimental 

Crystal data 

C 5 6H 83 N 9 0 9 S-3CH40 
M r = 1154.50 
Monoclinic, P2^ 
a = 10.374 (2) A 
b = 19.624 (4) A 
c = 15.576 (4) A 
P = 100.0653 (13)° 

Data collection 

300mm 16K Rayonix MX300 HE 
CCD detector with an ACCEL 
MD2 microdiffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T*&, = 0.985, r max = 0.988 

Refinement 

R[F 2 > 2a(F 2 )] = 0.048 
wR(F 2 ) = 0.116 
S = 1.12 

15255 reflections 
809 parameters 
2 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 3122.1 (12) A 3 
Z = 2 

Synchrotron radiation 
A = 0.68878 A 
fj, = 0.12 mnT 1 
T = 100 K 

0.13 x 0.10 x 0.10 mm 



177237 measured reflections 
15255 independent reflections 
13940 reflections with / > 2a{I) 
R in . = 0.055 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.64 e A~ 3 

Ap min = -0.34 e A~ 3 

Absolute structure: Flack (1983), 
7080 Friedel pairs 

Flack parameter: 0.09 (7) 



D-H-A 
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■Ol 


0.87 (3) 


2.29 (3) 
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145 (3) 
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■ OS 


0.87 (3) 
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■03 


0.84 (3) 
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■ 02' 
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N9-H9D- 
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2.00 (3) 
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■ 070" 


0.77 (3) 


2.34 (3) 


3.071 (3) 


159 (3) 


O60-H60 


■ Ol' 


0.95 (4) 


1.79 (4) 


2.705 (3) 


160 (4) 


O70-H70 


■or 


1.01 (3) 


1.91 (2) 


2.861 (3) 


157 (3) 


O80-H80 


■ 09 iv 


0.94 (6) 


1.86 (6) 


2.786 (3) 


165 (5) 


Symmetry 


codes: (i) 


x+l.y. z\ 


(ii) -x, y - 1, 


— z\ (iii) —x, y - 
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-x, y + i - 


z + 1. 
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Table 2 

Backbone torsion angles <p, i/r, co and side chain torsion angle /l (°)in 
CLP-B. 





<P 




0) 


Zl 


Met 1 


-83.2 (3) 


-3.7 (3) 


174.6 (2) 


-56.0 (3) 


Leu 2 


53.4 (3) 


42.8 (3) 


-172.4 (2) 


-48.7 (3) 


lie 3 


-117.2 (3) 


99.9 (2) 


172.9 (2) 


-61.9 (3) 


Pro 4 


-76.8 (3) 


157.2 (2) 


-174.4 (2) 


32.3 (2) 


Pro 5 


-91.4 (3) 


-4.6 (3) 


-9.8 (3) 


34.2 (2) 


Phe 6 


-98.9 (3) 


-23.7 (3) 


-166.6 (2) 


-75.2 (2) 


Phe 7 


-116.6 (2) 


72.7 (3) 


-171.5 (2) 


-59.6 (3) 


Val 8 


-63.9 (3) 


-43.7 (3) 


-162.8 (2) 


-66.1 (19) 


He 9 


-69.8 (3) 


-19.9 (3) 


-177.1 (2) 


-155.2 (2) 



Data collection: MXDC, Macromolecular Crystallography Data 
Collector (Canadian Light Source, 2007); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SIR2004 (Burla et at, 2005); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
CAMERON (Watkin et al, 1993) and SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: publCIF (Westrip, 
2010). 

Funding for this research was contributed by The Agri- 
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Saskatchewan Ministry of Agriculture (SMA), the Total 
Utililization Flax Genomics and the National Sciences and 
Engineering Research Council (NSERC). The data collection 
was performed at the Canadian Light Source (CLS), which is 
supported by the Natural Sciences and Engineering Research 
Council of Canada, the National Research Council Canada, 
the Canadian Institutes of Health Research, the Province of 
Saskatchewan, Western Economic Diversification Canada and 
the University of Saskatchewan. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5387). 
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Cyclolinopeptide B methanol trisolvate 

G. Schatte, S. Labiuk, B. Li, P.-G. Burnett, M. Reaney, P. Grochulski, M. Fodje, J. Yang and R. 
Sammynaiken 

Comment 

Flaxseed (bionamial name: Linum usitatassimum) contains mostly triglyceride oil (omega-3 fatty acids, and alpha-linolen- 
ic acid etc.), to lesser amounts lignans and very small amounts of hydrophobic cyclolinopeptides. These cyclo octa-and 
nonapeptides have attracted significant interest because of their various biological activities, most importantly because of 
their immuno-suppressive activity (Wieczorek et al, 1991), their cytoprotective ability, their inhibitory activity toward 
calcium-dependent activation of T-lymphocyte cell division (Gaymes et al., 1997), and their biomolecular interaction 
with human albumin (Rempel et al, 2010). The structures of nine different cyclolinopeptides (CLP-A to CLP-I) have 
been elucidated by two-dimensional FT-NMR spectroscopy (Matsumoto et al, 2002; Morita et al, 1999; Matsumoto 
et al, 2001). Structure determinations of CLP-A with different co-crystallized solvent molecules have been established 
by single-crystal X-ray diffraction (Di Blasio et al, 1987, 1989; Matsumoto et al, 2002; Quail et al. 2009). Recently, 
the crystal structure of the previously unknown CLP-K has been reported (Jadhav et al, 2011). The crystal structure of 

1 0 % A S f\ 7RQ 

cvc/o(Met — Leu — He — Pro — Pro — Phe — Phe — Val — He ), CLP-B, was determined as part of our ongoing research 
on the biological activity of flaxseeds from different locations and strains. 

All the amino acid residues in CLP-B are in the L configuration based on CORN rule. The L configuration of the amino 
acid residues in the CLP-B was determined previously using derivative chemistry (Morita et al, 1999). Applying the Cahn- 
Ingold-Prelog priority rules (Cahn et al, 1966), the configuration at the chiral a-C atom of each amino acid residue is S. 
The standard uncertainty u = 0.07 at the Flack parameter* = 0.09 implies an enantiopure-sufficient inversion-distinguishing 
power and together with |x| < 2u one can conclude that the absolute structure is correct (Flack & Bernardinelli, 2000). The 
cyclolinopeptide exhibits eight trans peptide bonds with values for co ranging from 162.8 (2) to 177.1 (2)° (see Table 2) 
and one cis peptide bond observed between the two proline residues (co = -9.8 (3)°) (see Table 2). The conformation of the 
cylic peptide is stabilized by an a-turn and two consecutive P-turns each containing a hydrogen bond between the carbonyl 
oxygen of the first residue and the amide hydrogen of the fourth (a-turn) or the third residue (P-turn), repectively. The 5— >1 

7 3 

NH-"0=C contact bond (a-turn) involves the amide group of Phe and carbonyl group of He with the two cis bonded 

proline residues Pro 4 and Pro 5 being part of this a-turn. The a-turn in CLP-B is identical to the one found in CLP-K (Jadhav 
et al, 2011). In contrast, only one P-turn was located in the crystal structure of CLP-K, which involved the amide group of 

3 9 

He and carbonyl group of He (Jadhav et al, 2011). The first P-turn, a 4— >1 NH--0=C contact bond, is formed between 

2 8 1 

the amide group of Leu and the carbonyl group of Val . The second P-turn is observed between the amide group of Met 

•7 

and the carbonyl group of Phe . The presence of these turns leads to a very twisted conformation of CLP-B with an almost 

V-shaped part at Pro 5 as depicted in Fig. 2. The side chains of Met 1 , Leu 2 , He 3 , Phe 6 , Phe 7 , Val 8 , He 9 all adopt the gauche(+) 
conformation based on their xi torsion angles (see Table 2). 

The analysis of the conformation of CLP-B in the polar solvent d6-DMSO using NMR spectroscopy showed the presence 
of a y-turn, 3— >1 NH—0=C contact bond, involving the amide group of Val 8 and carbonyl group of Phe 6 (Matsumoto et 
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al, 2002). In contrast, this y-turn is not observed in the solid state structure of CLP -B. In fact, the nitrogen atom of the 

amide group in Val 8 and the oxygen atom of carbonyl group in Phe 6 are separated by 3.670 (3) A, which exceeds by far the 
N - 0 contact distance of 3.07 A based on the sum of the van der Waals radii for nitrogen and oxygen. The value for the 
3— >1 NH-"0=C contact bond was calculated to be 1.95 A based on distance geometry (DG) calculations in combination 
with NMR data (Matsumoto et al, 2002). However, in the crystal structure of CLP-B this distance is 3.06 (3) A, which is 
too long for aNH-0=C contact bond. 

The CLP-B molecules are linked via intermodular NHO=C contact bonds. In addition, the CLP-B units are connected 
via one methanol solvent molecule through hydrogen bonds involving a) one carbonyl group of one peptide and the hydrogen 
atom of the hydroxy group of a methanol molecule and, b) the oxygen atom of the hydroxy group of the same methanol 
molecule and the hydrogen atoms of the two amide groups of a symmetry related CLP-B molecule (see Table 1). These 
hydrogen bond interconnections are responsible for the formation of infinite one-dimensional chains parallel to the a axis. 
The remaining two methanol solvent molecules form only one hydrogen bond with either a carbonyl group or an amide 
group of a symmetry related C1P-B molecule. 

Experimental 

Crystals of CLP-B were obtained via slow cooling of a saturated solution of CLP-B in methanol. A clear solution of CLP-B 
(5 mg) in (100 \iL) was obtained upon sonicating and heating the CLP-5/methanol solvent mixture to 323K. The solution 
was allowed to reach room temperature. Single small cube-like crystals of CLP-B, suitable for X-ray diffraction, were 
obtained within two hours. 

Refinement 

A suitable single-crystal was removed from the solution, quickly coated with oil (Paratone 8277, Exxon), collected inside 

a mounted CryoLoop™ (diameter of the nylon fiber: 10 microns; loop diameter 0.1-0.2 mm) and then quickly transferred 

to the cold stream of the Oxford cryo-jet. The mounted CryoLoop™ had been attached prior to a copper wire (thickness, 
0.6 mm; length: 18 mm) attached to a magnetic base using epoxy. Intensity data were collected at 100 K using the beamline 
08B1-1 (CMCF-BM; Canadian Light Source) equipped with a ACCEL MD2 microdiffractometer and a 300 mm 16 K 
Rayonix MX300 HE CCD detector. The wavelength was set to 0.68878 A and the distance between the detector and the 
crystal to 150 mm. The initial screening and data collection was performed with the Macromolecular Crystallography Data 
Collector (MXDC) graphical user interface. A series of data frames at 1° increments of co were collected. The integrated 
intensity data were merged and corrected for absorption using SADABS (6, 1 harmonics). The final unit-cell parameters are 
based upon the refinement of the XYZ weighted centroids of 9745 reflections above 20 o(I) with 4.71° < 28 < 60.51°. 

The C-bound H atoms, with the exception of the a-C-bound H atoms, were geometrically placed (C-H = 0.98-1.00 A) 
and refined as riding with (7 !SO (H) = 1.2£/ e(? (parent atom). The hydrogen atoms of the amide groups and the the a-C-bound 
hydrogen atoms were located in the difference Fourier map and were allowed to refine freely. The hydrogen atoms of the 
hydroxyl groups of the methanol solvent molecules were located in the difference Fourier map and were allowed to refine 
freely. 
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Figures 




Fig. 1 . Molecular structure showing the labelling scheme and the inter- and intra-molecular 
hydrogen bonding. Hydrogen atoms have been omitted for clarity. The non-hydrogen atoms 
are represented by displacement ellipsoids at the 20% probability level. Symmetry transform- 
ations used to generate equivalent atoms: (i)x + 1, y, z; (ii) -x, y - 1/2, -z; (v) -x, y - 1/2, -z + 1; 
(vi)x- l,y,z+ 1. 



Fig. 2. Secondary structure of CLP -B showing the a-turn and the two P-turns. The cartoon 
representation is traced along the backbone of CLP-B. Hydrogen atoms have been omitted for 
clarity. 



Cyclolinopeptide B methanol trisolvate 

Crystal data 
C 5 6H83N90 9 S-3CH40 
M,-= 1154.50 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a = 10.374 (2) A 
b= 19.624(4) A 
c= 15.576 (4) A 
(3= 100.0653 (13)° 
V= 3122.1 (12) A 3 
2 = 2 



F(000) = 1248 

D x = 1.228 MgnT 3 

Synchrotron radiation, X = 0.68878 A 

Cell parameters from 9745 reflections 

6 = 2.4-30.3° 

= 0.12 mm 1 
T= 100 K 
Plate, colourless 
0.13x0.10x0.10 mm 



Data collection 

300mm 16K Rayonix MX300 HE CCD detector with 
an ACCEL MD2 microdiffractometer 

Radiation source: Beamline 08B1-1 at the CLS 



double crystal Si(lll) 


-ftint 


= 0.055 


Detector resolution: 13.8 pixels mm" 1 


©max 


= 27.3° 


CCD rotation images, co scans 


h = - 


-13^13 


Absorption correction: multi-scan 


k = - 


-26^26 


(SADABS; Bruker, 2008) 




r min = 0.985, J max = 0.988 


l = - 


20-^20 



15255 independent reflections 
13940 reflections with/> 2a(I) 

= 1 ^° 
i 1 > J 



177237 measured reflections 
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Refinement 

7 Hydrogen site location: inferred from neighbouring 

Refinement on F s j tes 

H atoms treated by a mixture of independent and 
constrained refinement 



w = V[a 2 (F 2 ) + (0.P) 2 + 3.9515P] 
where P = (F 0 2 + 2F 2 )/3 



Least-squares matrix: full 

R[F 2 > 20CF 2 )] = 0.048 

wR(F 2 ) = 0.116 (A/o) max = 0.00 1 

5= 1.12 Ap max = 0.64 e A~ 3 

15255 reflections Ap min = -0.34 e A~ 3 



809 parameters 



Extinction correction: SHELXL97 (Sheldrick, 2008), 

Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

2 restraints Extinction coefficient: 0.0195 (8) 

Primary atom site location: structure-invariant direct . . _. . , . 

, , Absolute structure: Flack (l 983), 7080 Fnedel pairs 

methods 

Secondary atom site location: difference Fourier map Flack parameter: 0.09 (7) 
Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


£^iso*/^eq 


SI 


0.13874 (7) 


0.29912 (3) 


0.57965 (4) 


0.02844 (14) 


Ol 


-0.19694 (17) 


0.11300 (9) 


0.52610 (11) 


0.0239 (4) 


02 


-0.34076 (16) 


-0.02660 (10) 


0.41387 (11) 


0.0235 (4) 


03 


-0.01559 (18) 


-0.02475 (11) 


0.22118 (13) 


0.0326 (4) 


04 


-0.19208(17) 


-0.09933 (10) 


0.03103 (11) 


0.0243 (4) 


05 


0.32126 (18) 


-0.18176 (9) 


0.16363 (13) 


0.0292 (4) 


06 


0.47224 (17) 


0.01870 (11) 


0.21109 (13) 


0.0317(4) 


07 


0.15135 (17) 


0.04399 (9) 


0.40798 (11) 


0.0232 (4) 


08 


0.19776 (16) 


-0.04762 (9) 


0.59423 (10) 


0.0205 (3) 


09 


0.15096 (17) 


0.10619 (10) 


0.72756 (11) 


0.0253 (4) 


Nl 


0.15582 (19) 


0.11428 (10) 


0.58285 (12) 


0.0174 (4) 


HID 


0.192 (3) 


0.0954 (17) 


0.542 (2) 


0.033 (8)* 


N2 


-0.0484 (2) 


0.02701 (10) 


0.54770 (12) 


0.0177 (4) 


H2D 


0.034 (3) 


0.0177(16) 


0.564 (2) 


0.026 (8)* 
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C71 0.057(2) 0.0386 (18) 0.067(2) -0.0053 (17) -0.0233 (19) 0.0066(17) 

O80 0.0290 (12) 0.079 (2) 0.092 (2) 0.0073 (12) 0.0186 (13) 0.0611 (17) 

C81 0.0309 (15) 0.055 (2) 0.0384 (16) 0.0066 (14) 0.0109 (12) 0.0220 (15) 



Geometric parameters (A, °) 



SI— C4 


1.804 (3) 


C21— H21 


1.00 (3) 


SI — C3 


1.810 (3) 


C23 — C24 


1.534 (3) 


Ol — C5 


1.237 (3) 


C23 — H23A 


0.9900 


02 — Cll 


1.228 (3) 


C23 — H23B 


0.9900 


03— CI 7 


1.247 (3) 


C24— C25 


1.530 (4) 


04 — C22 


1.231 (3) 


C24 — H24A 


0.9900 


05 — C27 


1.230 (3) 


C24 — H24B 


0.9900 


06 — C36 


1.227 (3) 


C25 — C26 


1.537 (3) 


07— C45 


1.241 (3) 


C25— H25A 


0.9900 


08— C50 


1.243 (3) 


C25 — H25B 


0.9900 


09 — C56 


1.236 (3) 


C26 — C27 


1.530 (3) 


Nl — C56 


1.350 (3) 


C26 — H26 


1 01 (3) 


Nl — CI 


I.449 (3) 


C28 — C36 


1.527 (3) 


Nl — HID 


0.87 (3) 


C28 — C29 


1.538 (3) 


N2 — C5 


1.337 (3) 


C28 — H28 


1.00 (3) 


N2— C6 


1.457 (3) 


C29— C30 


1.507 (3) 


N2 — H2D 


0.87 (3) 


C29 — H29A 


0.9900 


N3 — Cll 


1.356 (3) 


C29 — H29B 


0.9900 


N3 — C12 


1.468 (3) 


C30 — C35 


1.391 (3) 


N3 — H3D 


0 93 (3) 


C30— C31 


1.392 (3) 


N4 — CI 7 


1.329 (3) 


C31 — C32 


1.390 (3) 


N4 — C21 


1.463 (3) 


C31 — H31 


0.9500 


N4 — CI 8 


1.480 (3) 


C32 — C33 


1.388 (4) 


N5 — C22 


1.351 (3) 


C32 — H32 


0.9500 


N5 — C26 


1.466 (3) 


C33 — C34 


1.381 (4) 


N5 — C23 


1.473 (3) 


C33 — H33 


0.9500 


N6 — C27 


1.353 (3) 


C34 — C35 


1 394 (4) 


N6 — C28 


1.454 (3) 


C34 — H34 


0.9500 


N6 — H6D 


0.77 (3) 


C35 — H35 


0.9500 


N7 — C36 


1.341 (3) 


C37 — C45 


1.521 (3) 


N7 — C37 


1.456 (3) 


C37 — C38 


1.522 (3) 


IN / 1 1 / 1 J 


n 84 cx\ 
U.o^t \ j ) 


y^j i — t\D i 


V.y 1 \J) 


N8— C45 


1.337 (3) 


C38— C39 


1.512 (3) 


N8— C46 


1.452 (3) 


C38— H38A 


0.9900 


N8— H8D 


0.83 (3) 


C38— H38B 


0.9900 


N9— C50 


1.341 (3) 


C39— C44 


1.387 (4) 


N9— C51 


1.468 (3) 


C39— C40 


1.388 (4) 


N9— H9D 


0.91 (3) 


C40— C41 


1.401 (3) 


CI— C5 


1.526 (3) 


C40— H40 


0.9500 


CI— C2 


1.527 (3) 


C41— C42 


1.383 (4) 


CI— HI 


1.03 (3) 


C41— H41 


0.9500 


C2— C3 


1.513 (4) 


C42— C43 


1.378 (4) 


C2— H2A 


0.9900 


C42— H42 


0.9500 
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C4— SI— C3 


101.41 (13) 


C24— C25— H25A 


111.1 


C56— Nl— CI 


122.33 (19) 


C26— C25— H25A 
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115(2) 
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JN / — C3 / — C3o — C3y 


cn /ia 
— Dy.O (3) 


/~i a c n -7 no nn 
C4D — C3 / — C3o — C3y 


1 T7 1 

1 / / .I (Z) 


r~"in no nn a a 
C3 / — C3o — C3y — C44 


"7/1 1 n\ 

-74.1 (3) 


n -7 no nn /~Mn 
C3 / — C3o — C3y — C4U 


1 nn n \ 
1UU.U (3) 


r^A a n n r/in a\ 
C44 — C3y — C4U — C4 1 


1 T f A\ 

1.3 (4) 


no nn r/in 

C 3 o — C 3y — C4U — C4 1 


-1 /Z.O (Z) 


rion /"'/in /~i /i i /i/n 

C3y — C40 — C4 1 — C42 


0.4 (4) 


C40— C41— C42— C43 


-1.1 (4) 


C41— C42— C43— C44 


0.1 (5) 


C42— C43— C44— C39 


1.7 (5) 


C40— C39— C44— C43 


-2.3 (4) 


C38 C39 C44 C43 


171.8 (3) 
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JN3 — C1Z — CI / — JN4 


nn n ft\ 

yy.y (zj 


C46 — JN 5 — C45 — U / 


1 A Q pi\ 

14. o (3) 


pi i pit pn \y a 
C13 — C1Z — CI / — JN4 


1 in a /">\ 
— 13 /.4 (Z) 


p/i/; wo pjr t~*ii 
C46 — JN6 — C45 — C3 / 


1 /CO Q Pf\ 

— loZ.o (Z) 


pn \t /i pio pin 
CI / — JN4 — Clo — CIV 


1 /^n /i /">\ 
loy.4 {!) 


m*7 pi"7 p/ic m 
JN / — C3 / — C4D — U / 


1 (\a n /I \ 
-lU4.y (3) 


pi i \T/i pio pin 
CZ 1 — JN 4 — C 1 o — C 1 y 


1 n n 
— lU.y (3) 


rio pn p/ic p."7 
C35 — C3 / — C4;> — (J / 


on /i 
ZU.4 (3) 


~\ja pio pm pin 
JN 4 — C 1 o — C 1 y — CZU 


3U.O (Z) 


~\TH P/1C \TO 

JN / — C3 / — C45 — JN6 


11. 1 {!) 


pi o pm pin po 1 
C 1 o — C 1 y — CZU — CZ 1 


m c /'OA 
— 3y.D (Z) 


pio PI "7 P/IC XTO 

C35 — C3 / — C45 — JNa 


— loZ.l (Z) 


p 1 -7 -\T/I P1 1 POO 

CI / — JN4 — CZ1 — CZZ 


— /o.o (3) 


P/IC MO f^AZ. PCn 

C45 — JN 5 — C46 — C5U 


~o3.y (3) 


pi g XT/1 n 1 PT) 

C 1 o — JN 4 — CZ 1 — CZZ 


1 m c 
1U3.3 (ZJ 


— JN 5 — C46 — / 


1 £G n /">\ 

loy.y \i) 


PH XT A PO 1 POPi 

CI / — JN4 — CZ1 — CZU 


100.3 (Z) 


JNa — C46 — C4 / — C4V 


1 on /i /">\ 
1 /U.4 (Z) 


PI O XT A PO 1 P")Pl 

C 1 o — JN 4 — CZ 1 — CZU 


-13.4(2) 


/"'^A f^AH f^ACi 

C 3U — C46 — C4 / — C4V 


/I A A f1\ 

44.4 (3 ) 


p i q pin po 1 w/1 
c i y — CZU — CZ 1 — JN 4 


-jo -j /")\ 

3Z.3 (Z) 


\tq r^/i/; r^/i"? r^/ic 
JN5 — C46 — C4 / — C45 


_ 00. 1 (3) 


pi n p^n po 1 poo 

c i y — czu — cz i — czz 


or i PA 
-QD.Z (Z) 


pen p/i/; p/i~7 f^AQ 
C 5U — C46 — C4 / — C45 


lo/.y (Z) 


P1 z" XTC POO p. /i 

CZo — JN j — CZZ — <J4 


1 /4.0 (Zj 


pel Mfl prn P^O 

Cji — JNy — Cju — us 


2.7 (3) 


PO ■> XTC P ~) ~) p. /I 

CZ 3 — JN 3 — CZZ — U4 


| O T p) \ 

13.3 (3) 


pel Mfl prn P/l/; 

C51 — JNV — C5U — C46 


i nn 1 n ( 1 
— 1 / /.1U (1 


p-> /: XTC PT1 Pi 1 

CZo — JN j — CZZ — CZ 1 


-9.8 (3) 


mo p/t/; pen P.O 
JNS — C46 — C5U — Us 


130.3 (ZJ 


P11 XTC P ~) ~) PT| 

CZ 3 — JN j — CZZ — CZ 1 


loZ.3 (ZJ 


p/i"7 p/i/; pen P.O 
C4 / — C46 — C 5U — US 


nn i 
— yy.3 (Z) 


XT A PT1 POO pi /l 

JN4 — CZ1 — CZZ — <J4 


-11 .5 (3) 


MO P/1£ PC A Mn 

JNa — C46 — C5U — JNy 


ai n (i \ 
-43. / (3) 


Ptn po i pn p /i 
CZU — CZ 1 — CZZ — <J4 


Of /I (i\ 

53.4 (3) 


p/i"7 p/i/: pen Mn 
C4 / — C46 — CDU — JN y 


on c 
oU.3 (3) 


XT A PO 1 P~> ~) XTC 

JN 4 — C Z 1 — C Z Z — JN j 


1 C*7 O /">\ 

1 D / .Z (ZJ 


pen Mn pel pc/; 
CDU — JNy — C5 1 — CD6 


/:n o n\ 
-oy.o (3) 


pin PT1 p 1 ~) XTC 

CZU — CZ 1 — CZZ — JN j 


nn i 
— yU.Z (Z) 


pen Mn pci pci 
CDU — JNy — 1 — LOz 


1/^/1 1 

lo4.1 \l) 


P~) ") XTC PO O po /I 

CZZ — JN j — CZ3 — CZ4 


— 1 / 1 .0 (ZJ 


mo pel pci pel 
JNy — CD 1 — C 32 — C33 


*7n *7 

79.7 (2) 


PI r XTC P1 0 pi <~\ A 

CZo — JN 3 — CZ3 — CZ4 


1 & si\ 
1.6 (3) 


pci pel pel pel 
C56 — CM — C52 — C53 


— 4o.O (3) 


XTC P~> 1 PO/1 PTC 

JN!) — CZ3 — CZ4 — CZ3 


Tn a fi\ 
ZUA (3) 


Mn pci pel pc/i 
JNy — C5 1 — C52 — CM 


1 cc n sn\ 
— 1 DD.Z {I) 


P0 1 PI /I PTC PI /" 

CZ3 — CZ4 — CZ3 — CZo 


1 A 1 i1\ 

—34.1 (3) 


pc/: pci pci pc/i 
CD6 — CM — C52 — C54 


no a sn\ 
/o.4 (Z) 


P1 0 XTC p ~) /: PT7 

CZZ — JN j — CZo — CZ / 


(11 A S1\ 

— yi.4 (3) 


pci pci PC/1 PCC 

CD3 — CD2 — CD4 — CDD 


/"f o (1 \ 

-03. o (3) 


PI 1 XTC r"l/'. PT7 

CZ3 — JN j — CZo — CZ / 


n/: n 
yb.U (2) 


pci pci pc/i pec 
C5 1 — C52 — C54 — CDD 


loo.o (Z) 


pn \t c /'•">/' poc 
CZZ — JN j — CZo — CZ3 


1 c/i n /oi 
15U.U (2) 


P1 M1 PC/C pin 

ci — jn i — C56 — uy 


-6.1 (4) 


C23— N5— C26— C25 


-22.7 (2) 


CI— Nl— C56— C51 


174.6 (2) 


C24— C25— C26— N5 


34.2 (2) 


N9— C51— C56— U9 


160.7 (2) 


C24— C25— C26— C27 


-87.1 (2) 


C52— C51— C56— U9 


-72.2 (3) 


C28— N6— C27— 05 


11.7 (3) 


N9— C51— C56— Nl 


-19.9 (3) 


C28— N6— C27— C26 


-166.60(19) 


C52— C51— C56— Nl 


107.2 (2) 



Hydrogen-bond geometry (A, °) 



D—R-A 


D—H 


R-A 


D-A 


D—H-A 


Nl— H1D-U7 


0.87 (3) 


2.29 (3) 


3.046 (3) 


145 (3) 


N2— H2D -08 


0.87 (3) 


2.11 (3) 


2.923 (3) 


155 (3) 


N7— H7D-03 


0.84 (3) 


2.18 (3) 


2.956 (3) 


153 (3) 


N8— H8D-02' 


0.83 (3) 


2.52 (3) 


3.274 (3) 


151 (3) 


N9— H9D-O60 


0.91 (3) 


2.00 (3) 


2.896 (3) 


169 (3) 


N6— H6D-O70" 


0.77 (3) 


2.34 (3) 


3.071 (3) 


159 (3) 


O60— H60-O1' 


0.95 (4) 


1.79(4) 


2.705 (3) 


160 (4) 


070^70-04"' 


1.01 (3) 


1.91 (2) 


2.861 (3) 


157 (3) 


O80— H80-O9 iv 


0.94 (6) 


1.86 (6) 


2.786 (3) 


165 (5) 


Symmetry codes: (i) xH 


-\,y,z; (ii) -x, >>-l/2, -z; (iii) -x, >>+l/2, 


-z; (iv)-x,j>+l/2, -z+1. 
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Backbone torsion angles <p, if/, m and side chain torsion angle %1 (°)in CLP-B 





<P 


V 


CO 


TO- 


Met 1 


-83.2 (3) 


-3.7 (3) 


174.6 (2) 


-56.0 (3) 


Leu 2 


53.4 (3) 


42.8 (3) 


-172.4 (2) 


-48.7 (3) 


He 3 


-117.2 (3) 


99.9 (2) 


172.9 (2) 


-61.9 (3) 


Pro 4 


-76.8 (3) 


157.2 (2) 


-174.4(2) 


32.3 (2) 


Pro 5 


-91.4 (3) 


-4.6 (3) 


-9.8 (3) 


34.2 (2) 


Phe 6 


-98.9 (3) 


-23.7 (3) 


-166.6(2) 


-75.2 (2) 


Phe 7 


-116.6 (2) 


72.7 (3) 


-171.5 (2) 


-59.6 (3) 


Val 8 


-63.9 (3) 


-43.7 (3) 


-162.8 (2) 


-66.1 (19) 


He 9 


-69.8 (3) 


-19.9 (3) 


-177.1 (2) 


-155.2 (2) 
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